INTRODUCTION The aim of this study was to identify patients with malignant hand lesions, establish the proportions of those that were metastases and review their clinical course. METHODS A retrospective search of a prospective tumour database was carried out to identify all patients treated at our unit with hand metastases. Patient demographics were recorded including site of primary malignancy, region of the hand involved, management of their metastasis and clinical outcome. RESULTS Overall, 149 patients were identified with a malignant tumour of the hand. Ten had a metastatic lesion. There were 3 women and 7 men with a median age of 68 years (range: 28-91 years) at presentation. All presented with non-mechanical hand pain while four had pain and swelling. The median interval from symptom onset to diagnosis was eight weeks. The minimum follow-up duration was four months. Three patients had no history of malignancy. Of the remaining seven patients, three had other known metastases. Six patients underwent solely palliative radiotherapy. Three patients had amputation. One was treated with surgical excision and radiotherapy. One had an amputation and axillary node clearance. All but one patient had died by the time of the latest follow-up appointment. The median time to death following identification of acrometastases was 18 months. Sites of primary disease were skin (n=4), lung (n=3), kidney (n=2) and neuroendocrine system (n=1). The thumb was the most commonly affected location. CONCLUSIONS This study demonstrates that patients presenting with non-mechanical hand pain should be considered to have a malignant process until proved otherwise, particularly in patients with thumb symptoms and a history of prior malignancy.
Bone has been reported as one of the most common sites of metastasis. 1, 2 The most common primary malignancy to metastasise to bone is breast followed by lung and prostate. 2 The incidence of bone metastasis varies according to the tumour type and the stage at diagnosis. In a large epidemiological study of over 382,000 patients with solid tumours, 60.4% of stage IV prostate cancer patients developed bone metastases at 5 years, with 49.9% of breast and 25.0% of lung cancer patients. 3 It has been shown that patients who develop bone disease following initial primary diagnosis of malignancy go on to consume progressively more hospital resources. 4, 5 Metastasis to the hand is rare with a reported incidence of 0.1%. [6] [7] [8] [9] It is associated with a poor prognosis, which largely depends on the behaviour of the primary tumour. [10] [11] [12] The median survival following development of symptomatic hand metastasis has been reported as between five and six months. 4, 7, 13 It is the rarity of the condition that can lead to a delay in diagnosis and treatment as symptoms can often be overlooked or attributed to another cause. The aim of this study was to identify patients treated at our centre with metastatic hand lesions, and review their clinical course and outcomes.
Methods
For the past 30 years, our centre has maintained a tumour database that holds prospectively collected epidemiological and clinical data on all patients presenting to our unit, amounting to over 35,000 patients. The catchment area of our unit includes referrals from across the whole of England and from Northern Ireland. All patients are diagnosed after multidisciplinary team review with radiological and histological assessment following either open or core biopsy. As part of our standard clinical record keeping, demographics, histological diagnosis, stage, grade and site of primary disease are recorded. Our database was interrogated retrospectively to identify patients who had presented with metastatic hand lesions. These patients were referred with hand lesions rather than having these lesions detected during staging for other site disease. The location of the disease in the hand as well as the subsequent treatment and outcomes were assessed. This was performed in conjunction with local ethics committee approval.
Results
Our database held records of 2,801 patients with bone metastasis and 149 patients with a malignant tumour involving the hand. The earliest of these received their diagnosis in 1988 and the most recent in 2014. One hundred and thirtynine patients had a variety of primary tumours of both soft tissue and bone. These included 66 primary soft tissue sarcomas, 54 chondrosarcomas, 5 osteosarcomas, 4 lymphomas, 4 carcinomas, 2 Ewing's sarcomas, 2 malignant giant cell tumours, 1 plasmacytoma and 1 malignant melanoma.
Ten patients (6.7%) had a metastatic lesion (Table 1 ). This group comprised seven men and three women. The median age at presentation was 68 years (range: 28-91 years). The symptoms had been present for a median of 8 weeks (range: 1-33 weeks) prior to diagnosis. The main presenting symptom in all patients was intractable, nonmechanical hand pain. Four patients also had associated hand swelling, with one patient having a pathological fracture through the metastatic lesion (Fig 1) .
There was a history of treated malignancy in seven patients. Additional sites of metastasis, other than the presenting hand complaint, were found in three patients. The patients who had a history of malignancy had previous malignancies of skin (n=3), lung (n=2), kidney (n=1) and neuroendocrine system (n=1). In three patients (30%), the investigation of their hand lesion led to their first diagnosis of malignancy: two had primary tumours in the lung and one in the kidney. The only clinical manifestations of metastatic disease were the symptoms of the presenting hand lesion in seven (70%) of the ten patients.
When reviewing the treatment course, six patients (60%) had solely palliative radiotherapy for advanced disease. Three patients (30%) underwent amputation for disease control; all of these had further postoperative palliative radiotherapy. One patient (10%) was treated with surgical excision and radiotherapy. One amputation involved shoulder disarticulation and axillary node clearance owing to involvement of the ipsilateral axilla. The median time to death after diagnosis was 18 months (mean: 29.7 months, range: 5-138 months) ( Table 1) . One patient remains alive at the time of writing, five months from diagnosis.
The primary sites of malignancy were diverse. They comprised lung (n=4), skin (n=3), kidney (n=2) and neuroendocrine system (n=1).
Further study of anatomical metastasis location revealed four patients had involvement of a metacarpal only, three had involvement of a phalanx only (Fig 2) , two had involvement of a metacarpal and phalanx, and one had involvement of a metacarpal and carpal bone. Six of the patients had thumb involvement and this was seen more commonly in the men.
Discussion
Metastatic disease affecting the hand is reported as a rare occurrence.
14 On review of our database, it was found that 6.1% of all malignant tumours of the hand are due to metastatic disease and the total incidence of hand metastasis is 0.42%. It is possible that the reported incidence of acral metastases is low owing to a lack of clinical suspicion and therefore subsequent underdiagnosis. 15 Patients with metastatic lesions are frequently misdiagnosed with a variety of other more common hand conditions ranging from a simple felon to Paget's disease. [15] [16] [17] [18] [19] [20] [21] [22] [23] Even in patients with known malignant disease, whole body imaging for staging may not reveal disease affecting the hands or feet as they are often not included in the scanning fields. 24 It has been recommended that local views of extremities are obtained on standard whole body imaging (Fig 3) . 25 However, a high index of suspicion must be maintained in order to correctly identify a pathological lesion as there have been reports of an overlooked thumb lesion dismissed as artefact on bone imaging. 21 Furthermore, metastases are commonly only diagnosed at autopsy but the extremities may not be examined then and so lesions at these sites may not be detected. 1 A symptomatic lesion in the hand may be the first clinical sign of either malignancy or progression to metastatic disease. A study looking at 29 cases of acrometastasis found that acral symptoms were the first sign of malignancy in 4 patients (14%). 22 In a literature review by Afshar et al, it was noted that 30% of patients had hand metastasis as their first diagnosis of malignancy. 5 The distal phalanx was the most frequently involved bone and the thumb was the most frequently involved digit, which reflects our experience as thumb involvement was seen in 66% of our patients. In addition, three (30%) of our patients had no prior diagnosis of malignancy and seven had pre-existing malignant disease but were considered disease free at presentation. Ahlmann et al reported similar findings in two of their three patients with hand metastasis. 23 From our results and on reviewing the available literature, the most frequently presenting symptom of hand metastatic disease is that of pain. It is well known that pain is the first and predominant feature of skeletal metastases. 26, 27 With this in mind, it is vital to ensure a timely diagnosis and prompt treatment in patients presenting with unexplained progressive pain; especially those with a history of prior malignancy warrant further investigation to exclude metastasis (Fig 4) . 26, 28 The three most common primary malignancies that resulted in acrometastasis were lung, gastrointestinal tract and kidney. In our series, the majority of primary malignancies were of supradiaphragmatic origin. Lung and skin primary tumours were the most common, occurring in 40% and 30% of cases respectively. This concurs with high recorded incidence rates of these malignancies in the UK (with lung and non-melanoma skin cancer Acral metastasis is recognised as a poor prognostic indicator. Metastasis to the hand is often present in disseminated disease and consequently carries with it a short life expectancy of five to six months. 4, 7, 13 Our patients waited a median of 8 weeks from symptom onset before diagnosis. The median survival following diagnosis was 18 months, with a mean of 14.5 months. This is after adjusting for the extended survival time of a patient who survived 138 months with a metastatic axillary adnexal tumour (sweat gland tumour).
As this highlights the possibility of extended survival beyond conventional concepts, we would suggest that early investigation with appropriate imaging modalities is imperative. Plain radiography is the most affordable and attainable, and should be considered as first-line investigation despite its poor sensitivity. 30 Further cross-sectional imaging is necessary. Magnetic resonance imaging has the benefits of avoiding ionising radiation as well as having a high sensitivity and specificity for the detection of metastatic disease (91% and 95% respectively). 31 This allows the identification of suspicious lesions and subsequent referral to the local orthopaedic oncology multidisciplinary team for further specific investigations and management. The definitive diagnostic tool (where appropriate) is a biopsy and histological examination, which should be carried out by a dedicated oncology centre. This is in accordance with the seminal paper by Mankin et al, which revealed that errors, complications and changes in the outcome of patients were 12-14 times greater when biopsy was performed in the referring institution rather than the treatment centre. 32 This also remains the standard of care that should be met according to the British Orthopaedic Oncology Society and British Orthopaedic Association's guide to good practice for metastatic bone disease. 27 Biopsy to establish histological diagnosis, even in the presence of previous malignancy, is vital as the suspicious lesion may in fact be a primary soft tissue or bone tumour. If this were the case the treatment and prognosis would be vastly different to that of metastatic disease. Currently, there is no standardised treatment for hand metastasis as each tumour type will behave uniquely; options range from analgesia to radiotherapy or amputation and treatment is usually palliative. 9, 14, 15, 26, 33, 34 Isolated bone lesions from thyroid or renal cancer should be considered for resection. 33, 35 In renal cancer, en bloc excision has been associated with a fourfold increase in survival time. 36 Each case is handled on an individual basis, the aim being symptom control and maintenance of function.
14 Surgical intervention should only be considered if it confers a survival advantage or when symptoms are not controlled by other means. As limited life expectancy is the rule, any surgical treatment should be modified to reduce surgical morbidity and unnecessary hospitalisation. 15 Alternative palliative treatments such as radiotherapy or chemotherapy can aid in symptom control by reducing the tumour load and consequently also pain.
14,26,34
Conclusions
While it is accepted that the incidence of benign hand conditions far outweighs that of metastatic hand disease, it is important to maintain a high index of suspicion for Figure 3 Positron emission tomography combined with computed tomography of the patient in Figure 2 revealing additional metastases not visible on plain radiography Figure 4 Magnetic resonance imaging of the thumb revealing the extent of bone and soft tissue involvement of the lesion in Figure 1 unexplained protracted hand pain as this can be the first presentation of malignant, metastatic disease. This suspicion must be heightened further for patients with a known prior or current malignancy. This should prompt early radiological investigation and appropriate referral based on clinical history and radiological findings. As hand metastasis indicates terminal disease with limited life expectancy, early recognition is vital to ensure adequate treatment is initiated as soon as possible to maintain a patient's quality of life.
